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A low cost, high resolution, liquid crystal on silicon, spatial light modulator has been developed for
the correction of huge aberrations in an optical system where the polarization dependence and the
chromatic nature are tolerated. However, the overall system performance suggests that this device is
also suitable for real time correction of aberration in human eyes. This device has a resolution of
1024x768, and is driven by an XGA display driver. The effective stroke length of the device is 700
nm and 2000 nm for the visible and IR regions of the device, respectively. The response speeds are 50
Hz and 5 Hz, respectively, which are fast enough for real time adaptive optics for aberrations in
hurman eyes. By modulating a wavefront of 2z, this device can correct for arbitrary high order
wavefront aberrations since the 2-D pixel array is independently controlled by the driver. The high
resolution and high accuracy of the device allow for diffraction limited correction of tip and tilt or
defocus without an additional correction loop. We have shown that for every wave of aberration, an 8
step blazed grating is required to achieve high diffraction efficiency around 80%. In light of this, up to
125 waves peak to valley of tip and tilt can be corrected if we choose the simplest aberration.
Corrections of 34 waves of aberration, including high order Zernike terms in a high magnification
telescope, to diffraction limited performance (residual wavefront aberration less than 1/30% at
632.8nm) have been observed at high efficiency.
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